RSC'd PCT/PTO 20 JAN 7005 



(19) 

m © ^ 

(43) 

2004^1^ 29 H (29,01.2004) 




PCT 



i iinuii it uuii uiy mi i n m nut hid nm urn mil du iiihu mi in 

(10) BB^tf-t: 
WO 04/010702 Al 



(51) HR#3!* 7 : 

(21) BB$tt*£: 

(22) H(^*^0: 

(25) *»iSW: 

(26) 4M5ngW: 
(30) 

02125274.2 



H04N7/26 
PCT/CN02/00673 
2002^9^ 23 5 (23.09.2002) 

2002^7 J3 22 0 (22.07.2002) CN 



(71) *mA(tf&mm&mm&fe®y.<¥mft¥®i 

it#&#W&M(INSTITUTE OF COMPUTING 
TECHNOLOGY CHINESE ACADEMY OF 
SCIENCES) [CN/CN1; *BMlM!tlWMfcK+**t 

Beijing 100080 (CN)„ 

(72) SWA;A 

(75) &fi A/$itA(tt*tSIB): ^(GAO, Wen) 

[CN/CN]; 5JB#(MA, Siwei) [CN/CN]; S;£(LU, 
Yan) [CN/CN]; + H*«m**K + 36ttft*B 

mjaw#t»»«-#j5f»^fl;a(«3i^f), Beijing 

100080 (CN)o 
(74) ft3lA: 

AJritifffiWnMj^fcftairPR^fl (Beijing 



BEIXIN-ZHICHENG INTELLECTUAL 
PROPERTY AGENT CO., LTD.); + B** if 
H«KBfin W , Beijing 100035 (CN) 

(81) H(ffl^): AE, AG, AL, AM, AT, AU, AZ, BA, 
BB, BG, BR, BY, BZ, CA, CH, CO, CR, CU, CZ, BE, 
DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, EL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, 
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, 
TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW 

(84) H£B(JlkK): ARIPO^ ;f!l(GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), EfcM^f(|(AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), gfcifl^? J(AT, 
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), 
OAPI^#l(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG) 



PCT^#f J # M fWX*^4f+ «*tt « 



(54) Tiflpr A BTT-tt ATE CON TROT, METHOD AND DEVICE COMBINED WITH RATE-DISTORTION 
OPTIMIZATION ~" ~° " " " 



== (54)^»^«IS:^^»«ifl:W5§^S^W*SS^a 



T" 



10 



20 



30 



io.. .Brr ALLOCATION 

20. . .FIRST RATE-DISTORTION 

OPTIMIZATION MODE 

SELECTION 
30. . .CALCULATE NEW 

QUANTIZATION PARAMETER 
40...SECOND RATE-DISTORTION 

OPTIMIZATION MODE 

SELECTION 

A. .. .START 

B. ...END 



•40 



o 
o 



i 



(57) Abstract: A bit-rate control method combined with rate-distortion optimization, first, allocating corresponding bit numbers 
for each frame in a GOP; then, obtaining quantization parameters for bit rate control by performing rate-distortion optimization 
mode selection for each macro block in a frame; a bit-rate control device combined with rate-distortion optimization, comprises 
a JVT processing module, a rate-distortion optimization mode selection module, a virtual buffer module, and a whole 
complexity estimate module; by said method and device, the disadvantage of conventional bit-rate control method in the RDO 
based video encoding is overcome, because of having synthetically considered both RDO and bit-rate control, a bit-rate control 
scheme is provided for RDO based video encoding technology, therefore while controlling the bit-rate, it ensures the visual 
quality of decoded image. In addition, the present invention provides an embodiment which utilizes JVT standard being 
established, and provides an embodied technical path for resolving the bit-rate control problem for JVT standard. 
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«t v:u*>£M^-£. nift, mmr^m?. (iso) t**$ 

ZL^^t-tS. (Moving Picture Expert Group, MPEG ) #ifc#jMPEG £?'Jg|l$#$., 
Sl^^Jpia ( ITU) 4&£# H. 26x VX&. ISO ITU ^i^^Mx 

(Joint Video Team, JVT) jE.£*|jttt mftAMtiOMF. 
JVT #>MUfltf A— #^#&^&#-> #IM#>M£**JMl«* 
jtjtf£. JVT ISO t<Hj-£«#£MPEG-4 4 ITU t^-£^#A 

H. 264 

^']* J : MPEG-2 #fct 5 < Test Model 5 > ®& ™ 5 ^ H - 263 + 

8 (Test Model Near 8, TMN8 ) 

(Rate-Distortion Optimization, i^Ti^# RDO) *b|i.#*UMfe*|jt. 
a 3$r&. JVT M#)^+«fc5l AT RD0&*. RDO 

&mmit RDO &ftto0&£ t , tfij RDO ^ii#^^Bt«*fllA*»it*ft#*. *i"f 

RDO &%.fi$LmM7T&, £*A«tr JVT 

&SLtM&i$-&M&£tiJ&®. *Wh ^ RDO (Intra Frame, ft 

# I «), (Prediction Frame, P tt) (Bidirectional 

Prediction Frame, B tl) ttttflfc&fcfctfliLJk&ftS, HiMWfcMW&*<l*»5l*. 

Mag- 
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#l)fe^#**i****.-f RDO ftftAJMI'I'ftHltlft. ^-M-jfe RDO J?*MM£#J. #Jg.-f RDO 
jNfclO: (Group of Picture, flj#G0P) 

XtiLfW 10 £*t GOP f 4-tt44HMtt.lt, GOP 

R/F=R + F , *t: 

F#iMltt#; 
R/F 

# gop t-8>tt^ae.^^^i=b#|fc^-#&^-: gop t^4-tt^4# 



T t = max 



Wf rate 



1 +He?[p_+ ' 8 x picture _rate 
K p X t K b X, 



T p = max 



6/7 rate 



v N b K p X b * 8x picture _rate 



T h = max- 



6/f nrfe 



w N p K b X P ' 8 x /wc/we _ rate 



7 r 7 P T b frMfr&& I tt, P tt#> B tt#*b#&; 

^ ^ ^jN^Mgitttat'GOP + kte#£1ttttt#l&jMM%# i tt. p tt#> b 
tttt&S; 

J r 4 4 itt< p tt^ b «#^&4HM**HiL, *£A*--ttAfAtifc4fr 
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bit-rate 

picture-rate fei&^k^; 

K f *> K t %&m&, P,B ^ I $r*ltf -&JM4.&ffl#*'M" !• 0 -@- 

2. 0; 

i? 3/ i € GOP #4*44 3-&M-^fc » fc**»T4S JW - R : 

. ^ A , # 1Mb £ * « 64 m#*t. 

£*J-— 1" GOP i*4f«^4Ltt, i£#L**»T^iU«t* GOP ^J*64J=b#M#^^^; 
R = G + R prer 

G = bit-rate * N+ picture-rate 

^ $ it GOP *]*# 
^'Stt GOP /Sfr 

ff#j^H>it.rate Bt, — *fe*N«K#.tt GOP 

il^r**^*- G0P -M-f G0P > 

picture-ra te m&ZSiWi^. 

,f/=axWf_r,s£e 
^=bx6/£_ra£e 

*+: 

a. fc-c#&#"tt, *JMM£«4WJ#: 100/115-160/115, 20/115-60/115. 10/115- 
42/115; 

bit-rate % 

D{s,c,MODE | On+^oosKs^MODE \ QP) 
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tf-f I MP til, X uom =0.85x2 /3 
*t^B$, A W0D£ =4x0.85x2 /j 

R (s, c, MODEIQP) % ft 1$ £ $t£)kP/tfl # rti#*t; 
QP #£#**# 

£*ttii.*6*: 

J(m, A WOT0W ) = &4(T)D (j, c(m)) + A WOITOA , i?(m - p) 

DCs, c<w;>w*a**H***M-+^*#:. 

sa (T) D#iMHM& (j!Uf-feii*£ll*.£*) £tf**£&#&*HiL*»; 
c#«*H**W£*; 

fm. 30: 3 #***»*#:«#*.; JWMr. ****************** 
** £ ***^*^*iS***«*^^t***t**** : &i±* 
#*#& » £ tt& £ W >£**fM&T &it#: 



7 A««fi#, #j.jWL*J£B*******AJiA«A**^A*i****** 



N_act a = 



{ 2.xactj)+avg_act 
actj+(2xavg_act) 



act m = Y\s{i,j)-c{i,j)\ 
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sii, j) * ft** tt i> 

avg-act %&$makit*n&&tiLib*#l act a ft#&i 
act.%&i&&3i*Y&&to ^W^tf 



x N act 
- m 



d n =d?+B .-I x(m-l)/MB_CNT 
m 0 w 

r = 2xbit_ rate I picture _ rare 

rf/*IM*Stf**tf*irA^*Kti4^A; *t. ft-f i,p,b«, 

^/^ttWttBj-A^sui^K^^^A* n i A p A b, 
# </ 0 'A 4'A 4*; J^iWTHAN-a*M**:*Mft*»£ 4' A 

£*i*.Jt E dJMt d: A 4* ; * t : AWi 

MB.CNT^,- $a#.0r&^#£&3fc. 

dJ.10xr/31 d$-K p xd[ 4-* b *J 0 

<//A rf/A d/^JW* i «A p «A b tMt^JtKtf#rt64fe#»A; 
P#I.M>b^Jflt; 
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D(s,c,MODE | QP) +^ BOBJ R(*,c,MOD£ 1 0P) 
*+: 

s ^anHM***^*^; 
c a**H*£***«*FA*; 

Xj-f - I -WjS, P , W = 0.85x2^ 
tf-f B«, ^ =4x0.85x2 /3 

R (s, c, MODElQP)%$ktih U f[t *0rfl#&#&; 
QP#£#£*tt*4fc**t. 

•/(iMaomw ) = S4(r)D(*,c(m)) + A WOT0W *(m - p) 
*+. 

sa (t) d *&»*h» (*#&&<&■*«*> gmmMmfafr. rg*-p)** 

^#^*jUMMfctf^#**l***-*' JJrfe* JVT &3*&, *&$r*Mfc$& 

&*mk* a*** i#*M**ra**; *+» 

*****-MM" . ******* ****** A**4*tf*** * ** A # 

-?-®i&*' JVT *t«**, #»S± JVT ftJS***^****^*'*^*^- 
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R/F=R-F , *t: 
R/F #-¥^$ 

gop t&tt^«tfa£# gop +«**^fii«tfi- 



7] =max- 



iff rare 



1+ 



N p Xp , 'Sx picture _rate 
K p X, K b X, 



T b = max- 



bit rate 



T p = max 



N p K b Xp ' 8x picture _rate 
K p X b 



bit rate 



N b K p X b ' 8 x picture _ rate 



^> A^jfp A^«|#tt*&g#tttt GOP tWlW«H^W^ I tt» P B 



picture-ra te -fi^^tS 
**/f 2. 0; 

GOP A&4fc*&—ti£, WT^RtW: 

^ GOP «fltf§*T**tfa *tf GOP #>l£tfi=b#|U£#^:teto; 



R = G + R, 
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G= bit-rate x N -f- picture-rate 
*t: 

*#£1frG0P#HH$J*,#3fc, 
GOP 'Wit, 
<7^^=bit.rate Bt, —^fe't-N «84M* GOP #tb#*fc, 
^ r *«^- GOP «£«&*tfc«^*.«&#*fc. A*t-f GOP, 

Rptev = 0; 

pi c ture-ra te is.&XSjffi 4- . 

J/»a x bit-rate 
X=bx bit-rate 
Xg*o* bit-rate 

*+: 

a, 6, c*«IMlL, ^-iW*: 100/115-160/115, 20/115-60/115, 10/115- 

42/115; 

D(j,c. A/0£»£ | QP) + A MODE R(.s,e,MODE | e^) 

Jttf IMP«, =0.85x2 /3 

Jtfr-f B*ft, =4x0.85x2 /3 

DCs, c,mB/QP)jffi±*1t*ik&*&«l*.&+l 

r Cs, c, modeiqp) # g #**Wtffl#Hi#lk; 

J(j***>umm ) = a4<T)0(j,c(m)) + ^motion R (™ " P) 
*+. 
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ac/ = 2k(/,y)-c(/,y)| 



*#rds^ JVT *t«&#it-f-i£fc Jvt *tJ£#&iit-#M&&tt* 

(2xocf,)+avg ac/ 

JV act m =± -f 1 v 

_ acf / +(2xavg_ac/) 

act B % £.immy&&®. t\mm& m . 
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id" , 

G»= — V*- act 



- m 



d n =d? + B .-T*(.m-\)IMB_CNT 
m 0 m-l n 

r = 2*bit_ rate I picture _ rate 
dj.dj>dj>; 

djol0xr/31 d$-K p *d[ 4' K b xd 0 
<//* rf/^aJ^ i «A p.*** b tt£*^tE 

D(s,c,MODE | A WODS *(*,c,MM>£ 1 2 ? ) 
*+: 

Xj-f I«*P*. A W0O£ =0.85x2 /3 
jiff B*,- W =4x0.85x2 /3 
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z? (s, c, M0DBIQP)*>&& % ifc'fctkJSJ&fc ft 
R(s, c,WDB/QP)%M£tf&!kftMft#>&&\ 
QP # JM*^- 

■/(iMkotw ) = &4(r)D(s,c(m)) + A MOI70w *(m - p) 

sa (T) d #&#*H* ^ar*********. 
5 # ft @ HL****^*fA-*;. 

S^tt*^****-?^^ JVT *h3S«4fc:, #^it JVT Mm^tA. 

*-f ^#4T RDO #JS-f RDO W«*»*HOMI#T^#4jt*l**. HA 

JVT #### . * J yT #**4*T fl*#*4MMU*«. 

H 2 



&fcM 1: 

;ML«ti-**4M***jME*: ******** R « F > W 

I flu P B «^B&^3«tfc#*t, «*ia*M*B*W4t*. 



ii 



f" 
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jfp (Sum of Absolute Difference, $#SAD), SAD v£^'&. 

|U& , *JJ _ti£<tf> *4fc*#3t*f- #.=■*. RDO 

fm. 10: <f£^g&. (Group of Picture, GOP) ^g&— Jttftb 

#*fc, jRj&*st>h60P+*44H*^Wat4rtWH. 

£*fG0P #*-f-*&Wrt*.^* GOP +^tt3*#i£tfttJk4Hfc. 

F#&*Mifi^; 

/s/T&tf # GOP tM^i^^^^^^Kii-^^: GOP + tt£tMLfUiiMf 

R bit _r ate 

T,=aaX ' u N p X p , picture _rate ' 

R bit jr ate 

b ~ 1 N.K b Xp' 8x picture _rate 

R bit rate 
. — > 

r N b K p X b 9 8 x picture _ rate 



T p =max^ 



m&n ; 

bit-rate % B#*M»-; 
picture-ra te -fsi&^'fcS^-; 
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**/f 2. 0; 

GOP SJ&M-fofe -f t»W8tfrilf: 

^ GOP itHM^ > afW**»T4S&tf# * GOP &<$$ti&4fWtett>; 
*- 0 * R pnv 

G = bit-rate x N + picture-rate 

gift GOP 
^ gift GOP #r 

ff # ;$*-b i t - ra te flf , fe* N $ B GOP ft 

GOP #fl*ti*ftih«^*$ifc4Mt, -M-f * GOP, 

bit-rate 

pictore-rate&%*l&}%.^. 
££Jh X r X„^ x b ftw&%fr$\fa%*7 
X/=& xbit-rate 
X=bxbit-rate 
X b =c xbit-rate 

*+: 

a, 6, c%mt&, 100/115-160/115, 20/115-60/115, 10/115- 

42/115; 

bit-rate ft^tfcQQ. 

#J&20: attf#-&*&JWMt»*|-#. *P: *-**-f RD0 ^ 

D(s,c,MODE | QP)+l MODE R{.s,c,MODE \ QP) 
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rf-f I P > A wooe = 0.85 x 2 
*}"fBtfc, A WOO£ = 4x0.85x2 ^ 



0ft c, MODE I QP) #1 
R(s, c,M0DElQP)*&Q%1fa%*kfm&X>%&:, 
QP^it^&tf^^lfc. 

•/(m.-Ww ) = $A(T)D(s,c(™)) + Motion R ( m ' P> 
D(s, c(m))^mi^^^^$r^^^ 

SA (T) D (A#»i±«^f.**) ^^tftlMW^. R(m-p)*)%k 

X W£ #4M£-&EriNL 



N_act m = 



(2 x act j ) + avg _ act 
act j + (2 x avg _ ac/) 
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N-act B % £ £ ft 

c(i, j) U, J) Mi&mtiL; 



x N act 
- m 



d n =d"+B x(m-l)/MB CNT 

m 0 m-1 n - 

r = 2xbit_ rate I picture _ rate 



rfj=10xr/31 <=^ 0 ^ = V4 

*+. 

rf/A tf/A i $A p MA b MAfctf*>tKtf *Hte4fe#»A; 
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K b *> I, B M 

D(s,c,MODE | g?) + A M0DE R(s , c, MODE \ QP) 

xt-f I«i«.Ptt. ^ =0.85x2 /j 

Jtt-f Btt, X mDB =4x0.85x2 / 3 

Z? ft, c, MODElQP)%m± H ti&ik&i&/S 

J(m, A M0770W ) = a4(T)D(*,c(m)) + A MOTOA , *(m - p) 
*+, 

SA (T) D#%#*Ht (*#*i«Wlit<l4fc) ^W****^*^^. 
2: 

2, JYT ^*<tmih T *SLtSt**^***i**«* 

S&frl&Q. ^MfrATSI ft ft TSO AiMit^, *t^^I^^ JVT 

fi*«Ti*«*: Jvt *ts&& 4, ^&&&mm&&&&*k 1* 
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if 2 fr£M} X&ti&ity&i. 3; * t , 

JVT itmmt 4 #Att*fc*&, #4^«fL«^il#«^ 1, 2 

«, ^M. JVT ft3£$* 4 ffW^^^E^* 2 ^ftJL&*Mir*b** 3 #T 

sb «#-?-4l*»ib#-5-wai«- Jvt itmmt 4, jyt *ts&* 4 *h«;&*trifa*3£ * 

±i£¥)&#-&%: ««t4t*ABt, GOP t^tt^SMB>& JWM.: 
£*tG0P GOP +&tt^**i£ 

W£#*J$tttt**#4&*»T&iW#: 
R/F=R * F , *t: 

R/F 

_t&## gop +^-tt^Rjte^«*i^Mi#*taat— gop +tf£tt*>m# 



7] = max 



r p = max 



Z># rate 



j + W,,^ + ' 8 x picture _rate 
K p X, K b X, 

R bit rate 



N J N b K p X b *8x picture _rate 



T t = max 



bit rate 



N p K b Xp ' 8 x picture _rate 
K p X b 



f r 7; T^jS'J^iL&Itt* P tt#"Bttti&4tat; 

AT,*» ^^'J^Mi«Bt GOP + fetett2i#tttf*l*?M**%tt I M« P tt*» B 



^ J p ^ J 4 ^« I tt. P B tt^^X**-»"H-<lL.' ##*M%--tt#fitf 

picture-rg te&t&Zfyffi^-; 
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Kfr K b %mt&> P,B«4I *JMfcfc«#**-f I- 0 -i- 

2. 0; 

8% Sift GOP JLMW— . «>T^St R i£#£#r: 

^ GOP i&ftM*-1ft> a(Wft*»T4S**t* GOP #"J#-^>b#lfci4#^ife4t.; 
R~ G + R pre , 

G= bit-rate x jV -f picture-rate 

tf#iTfrGOPlN^lfc#|fc, 
yV^i^GOP^^^^, 

ff#J3MM>it-rate Bt, — N ttBflUft GOP #Hs#*t, 

Rp«» =0; 

bit-rate % 

Xftix bit-rate 
X=bx bit -rate 
X t =cx bit-rate 

a, 6, c%&&&, 100/115-160/115, 20/115-60/115, 10/115- 

42/115; 

D(s,c,MODE I 0P) +/l MOWr a(s,c,MM>£ | gP) 

s # « 
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*j"f 1 M P $ , W = 0.85x2^ 
Xt-fB*fi, A WOO£ =4x0.85x2 /3 

j? ft c, MODElQP)%%kQ i UtttitP/rM 

1 *t P B «it4f#itBt, JVT *tJg#& 4 ft 

Am, A^ono,, ) = SA(T)D(s,c(m)) + ^motion R ( m ~ P) 
*+. 

D(s, c(aO)%m±&bW&tfik.&%M&L, 

SA (T) D #&i± JVT *h«&* 4 #JMfr*H* SA ( A#feit^lt5t** ) 

l $ JVT *t 

4 JVT AtJSfc* 4 &—$£ifc£&ti%ft$4&&4T®$L; JWM>: « 

&i± JVT 4 SA £ft&tfmeft%%&W&?b>&fa&, 



(2xacfJ+ovg_ac/ ac/ = S|^(/j)-c0j)| 

act j + (2 x avg _acf) '»■/ 



*T)6l!l^lMifei 
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sU, Si U, j) WJLte; 

avg.act %k,1ftMm3kWtf)y-%l act a ^-\i; 



0,= 



xN act 
- m 



d"=d r '+B .-T x(m-\)IMB CNT 
m 0 m-l n K - 

r = 2xbit_ rate I picture _ rate 

d;%!&mift£&ft£ift&im>tmm2 #t, *t-f i,p,b«, &m 

MB.CNnt) &&tf&ik4k. 

4-10xr/31 tf= K p xd O 4* K b*4 

*+. 

r *A*Mt>ta«* 2 

<f/& d/* ^JW* i *ft& P *A b M&*JtB#* 2 #;fo#<teiML; 
r 4 *i, b WX^^HMfc. 
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£>(s, c, MODE | QP) + X UODE R(s, c, MODE \ QP) 

JH"fH**P**, ^=0.85x2 /3 

tf-fBtt, A W0D£ =4x0.85x2 /3 

2? ft c, M0DElQP)^n± M 1ft&ik&%£ # 

j? ft c, M0DEIQP)% £ 4*«i#*t; 

J (j^i ^motion ) = &<(T)D(j,c(m)) + A woraw i?(m - p) 

SA (T) D #&i± JVT *t3S«* 4 6*|i£.^*H& SA (iff»M») ^ti*** 



c 

^tbW-f-, #*t3S^^*^^t-t^^JVT^a^4, #»i±JVT*t«fc*4*ta 
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2, &%-&%M.t\ JVT *t3S«* 4, 4M— *Ji*fr^, *JfLW^*.*«HAi*i^ 

S & Sl>&* al *taMH*rttf*i, «J&J^«Jt^***«t4it#»**'SI:i*A* 
-fli, MW^IW JVT 4 tiffi*MiM£* JN I5JN", JVT &S 

&s± JVT *t«£* 4 JC i&*T«>A, aLMfig/frK. *#**tlHMJ#tt^* 

tttt*4ftti##tt. A.*., M*«*^U*tti | iW«. Mtf* s * S2 > ***** 

£&&i± JVT *tS&* 4 SD ^ig.^#if, JVT *tg#& 4 tfiMWh 

# SA, JVT *t«&* 4 ^mt^»Jt*/*'ffc«t* JL fi#3fctn!L±4M&. 

«*-^»3t*. £*p*S- a2 ifcff*#; JVT *ti&#& 4 ^Sf JC i&# 

JMfcfcaLMJia.H' a jb. jvt 4 sa ^wq-*^ si 
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fB. 10: # GOP + ^$^Se4B>Ei 
10 £*t GOP + 4-t*iJMMft*MLtf. Wt^^'J^ GOP +*-«^ 

R/F=RvF , 

F AM***; 

R/F^-f-^tfitf*.*^. 

4, 1 JK, 2 £#4*£-f: «■ 

GOP +4-*Si^Se.*I^^Hi#lfci£i&-#&^: ** GOP +^44*4L«44HMH, * 

J{ bit _r ate 

T> =m3X t i | N„X^ 'Sx picture _rate ' 

K p X t K b X, 

R bit _r ate 

N b K p X b 8x picture _rate 

p+ 

f i 

i? bit _r ate 

b - max< N p K b Xp 9 8 x picture _ rate 

*+. 

tf,, A^jW GOP 1 *>, P B 
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bit-rate M> 

picture-ra te &lfrflMA#; 

K,*> K„ % &1MIL, % P, B tt^ I M ft . Wft S * **f" 1. 0 JL 
**.-f 2. 0; 

^ GOP ikftWZJft . j£#4&>T / >&*t# i * GOP #J£-64 &#&3&*f 
* = <? * V 

£ = bit-rate x jV -r picture-rate 
gift GOP #J<M$&#&, 

^SifrGOP 

^^^4L=bit_rate8t, — ^fe^N GOP ^fcb#Ht, 

gop ^■*J^**Afii^St^rti44 t lt, JJi-f * GOP, 

Rprev = 0j 

bit-rate %nfa32}%-\ 
picture-ra te&M^. 



Xr&xbit-rate 



X=bx bit -rate 



X b =cxbit-rate 

5, 6, c#£3M£, #JMi&IWJ#: 100/115-160/115, 20/115-60/115, 10/115- 
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42/115; 

bit-rate ftnfaXB,^-. 

D(s,c,MODE | gP) + X UODE R(s,c,MODE \ QP) 
c 3 

*i"f Itt&Ptfi, ^,^ = 0.85x2^ ; 
*tf- B ft , ^ OD£ = 4x0.85x2^ ; 

QP 

8, ft**.*]**- 7 tfJl^^+M^ti*********. #4M*£-f : £*t P 

^(m, A wm ) = SA(T)D(s,c(m)) + 2 M0r/0 „ R(m - p) 
*+. 

SA (T) D£iMfr*h& (*#&it<W*M.&) J&W****t«JfcXj-^; 
(fe-p; # MiMfr 6 ±tm ti} *#*t; 
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(2 x act j )+ avg_art acf = Z.\s(i,j)-c(i,j)\ 



- m 



d n =d" + B x(m-l)/MB CNT 

26 



WO 2004/010702 



• 



T/CN2002/000673 



r = 2 x bit _ rate I picture _ rate 



MB-CNT%-®mmtL&f> ( )&ik&. 



13. 9 & 10 & 11 £ 12 #ifctftf^*jUM&Hi***Wt*lrt#*. # 

D(s, c,MODE | gi>) + X M0DE R(s, c,MODE \ QP) 



•frit; 

*tf Itt&Ptt, =0.85x2 /3 ; 



dJ-lOxr/31 
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tf-f B H. >W =4x0.85x2 e "^ ; 

if ft, c modeiqp)% f&zs, M tf**WB #&#$fc; 
HA B Ha&fHM-ftN k&tp&^iteft' #&#*T*** 3tf****** 

ft*: 

J{vci,X ucm0N ) = &4(r)£>(i,c(m)) + A woraw *(m - p) 

SA (T) D££M**H* (*^f«it«MHt**) J&«***«t«Jfe*ttt^; 

/>#i£^ft*6«Wi; 

#iUt*Ufc4b&iU&#«*» A*UlJtK*t**»^l.**t#*l^l*; 

JVT *tS$&%AHIfc#, #4**Ui-*t4Mfc&#,&#«** £*UtJtKfc**^* 

«^^^4b«^##*^J4^^H'E^^a.^'l4#it^^, $M. JVT 
e? jvt *t3S^* , jvt *t3S&**t«^j|fr dj fc/fc # tto^-M-?- . 

16, *M**UP]*# 15 JSfratitf^M^Wfcti^^fMM, *#4£*-f: W*. 
tfte^g<L#: HlfcWIfrABt, GOP t4-H4Hfc*i£*M*#lfc; £tf GOP 

t *-H at4Hft*%*Jr . #4^ *& H # # GOP t -^H^ge.^ # # &#*fc. 
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R/F=R-F , 



18. *#*Ufi]*^ 16 M, 17 tf&ti*^#M-^ti4*&Mti&JL. #4Nt&-f : 
GOP t^^SMB>S^^tb#|fc«-#&^: GOP t W*tt4Lfi|sJMHWI, 



7] =max 



r t = max 



to< ra/e 



1 + + ' ^ * picture _ rate 
K p X, K t X, 



R 



bit rate 



N p K b Xp ' 8 x picture _ rate 
K p X b 



T p = max 



6zY rate 



^ | NbKpXb *8x picture _rate 
{ P+ K b X p 



# r tf p #* ^^"J^^^Wnt gop t^Sftt^lHW^ HJL p b 



bit-rate % B #^#-; 
picture, ra te fatfkXSljW. ; 

r> K b %imik, frM p,b tti* 1 ttffl *JWM£ 1. 0 jl 

2. 0; 

R % % 1ft GOP Ms#*fc; JLfc<ft*&-«J& , *#*T4S **fr R SHr >l*r: 
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j,. A *a ***** 

19, 18 #ii**tf^+M-^ti*+*fc<H*$*£. £##£-f: £*t 

R = G + R pm 

G= bit-rate x M + pi dure- rate 

Sift GOP #fe*tttt*t; 
(7 #*£M£=bit_rate Bf , -^fe^N ttB-HUft GOP 

V^^^f-COP ##J#tfiM£ifa*a*#&#*fc. *— * GOP, 

Rp«v =0; 

pic t ure- ra t e ft 4. . 

JT/=ax bit-rate 
X=bx bit -rate 
X b =cxbi t-rate 

a, 6, c^MHS, JWMfc&Bl^al^: 100/115-160/115, 20/115-60/115, 10/115- 
42/115; 

bit-rate % B#*^-. 

£>(5,c,MOD£|0P)+A AjOOff /?(5,c,M?DJ?|fiP) 
*t: • 
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s MSMitMM; 
stf-l^&P^. V o£ =0.85x2 G "'^ ; 

B $ , X MOm = 4x 0.85x 2 6 "^ ; 



DCs, C.MODEIQP) #ffii£ 

R (s, c, MODBIQP) % M M ifr£ *## # 

QP#£«&tf:lM^Nfc. 

22, 21 /ifrifctta^*M-#4fcrt^*&«tt**. ##*l£-F: 4& 

^(iM**™ ) = 5M(T)Z)(*,c(m)) + R(m - p) 

sa (T) D gtitMMM&fr; 

23, #**UP]** 22 ft&m&*&*r4Ml«l*+&toti£2-> ^ 

JVT ft«^jfc-iM#**ti*4fc*^*f*fc; »» ******** 

24, JWt'M'l** 22 #&#£^***tt4fctf^*£*ltf#.*. #4*4i£-f : 
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(2 x acf . )+ ovg _ ac/ act = ZW'JM'J)I 

- " actj+(2xavg_act) 1 >J 

*+. 

i(/j****ajJ«*fA*5 

«r*_«cf a AlNMtfW «cf.SMMt; 



x AT acr 

~ 771 



r = 2 x 61Y _ rate / picture _ rate 
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A*Ul>t £fo*>j£Wxte&£*M%--W%: 



4/ A <//A <//^'J# i MA p MA b MA*UlJtKW*»^**»A; 
I, P M A*-»i«i^*«t; 
B MJl**fc«s4H**. 

27, 23 A 24 A 25 A 26 Wfctttf^jkJM^ttJW**!****. £ 

*AA#«*. **^^**«^«A4#^^+*.***4fe**A#« *P: 

W*M&A# *"tf**4*****H**.: 
D(s,c, MODE | g?) + X MODE R{s,c,MODE \ QP) 

xfr-f I M A P M , ^uooz = 0.85 x 2 C "^ ; 
B M . A MOO£ = 4x 0.85x 2°°^ ; 

ir ft, c mode/qp) 
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&Mft^^&#$&*t P ** B Mi44f#i+8t, kSktntlbteit, #&#teT&&'J> 
•J(m,-W w ) = &4(r)£>(j,c(m)) + A WOTOW 7?(m - p) 



DCs, c to) #$ft&mu&«i 

sa (T) D#is.^*M£ (**fcit^Mlt.Jt4fc) £M&&M&*t&*>; 
R Cm-p) % M&tfr 6 ±tm *##fc; 

c % : &mwb*$&&\ 



h U 0TM%&&%l®t&> Amotion 
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